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O EIl Nifio in the tropical Pacific
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El Nino in the Tropical Pacific Through the Witriter

El Nirio: warmer than average ocean temps in tropical E Icific

NOAA/NESDIS 50 KM GLOBAL ANALYSIS: SST Anomaly (degrees C), 11/24/2014
(white regions indicate sea—ice)
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El Nino in the Tropical Pacific Through the Winter

Consensus is Still for Weak Episode in Dec-Feb He

Mid=Nov IRI/CPC Plume-Based Probabilistic ENSO Forecast
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Strong El Nino Composite %

Upper Pattern and Temperature Anomalies %

NCEP/NCAR Reanalysls
Surfoce air (C) Compesite Anomaly 1881-2010 climo

* Well above normal temps and less snowy wigtes.
* Good example 1997-98 winter season. A

NY=



Weak El Nino Composite %
x

Upper Pattern Temperature Anomalies

NCEP/NCAR Reanalysis MCEFMCAR Reanalysls
S500mb Gecpotantiol Height (m) Compoaite Anomaly 1981 ~-2010 clime Surfoca air [C) Compeaite Ancmaly 1961 —-2016 climo

Cac ko Feb: 1877.2007,2005,1974,19B6,1970,196%,1096
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* The upper level jet stream tends to become buckled southward over th
eastern half of the country.

* Favors colder than average conditions across much of the eastern
CONLUS.



Much Warmer during Strong (Colder during weak) El Niﬁoyw;nters
S\

Chicago Average Winter Temperature By deckford Average Winter Temperature By
El Nino El Nino
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Info Based off 8 weak events and 6 strong events, QK\%

» 75t percentile near the Climo
Median during weak events.

Chicago, IL

Temperatures  Average  El Nino El Nimo

» 25t percentile near or: just above
the Climo Median during strong

events. 23.2°F +3.6°F =2.3°F

Note: The figures above display the percentiles of
each distribution. So, for example, the 25
percentile (shown as a blue diamond) means that
25% (75%) of the years were colder (warmer)

. © »
than the indicated value. Winter Season 2‘-2 F 'l'z-g‘F LQ.F




Weak Versus Strong El Nino Snowfall%
2 Y

Chicago Winter Snow By El Nino Rockford Winter Snow By El Nino
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o Weak El Nifio events tend to produce more snow locally than their: stronger: counté%rparts.
* The colder. conditions associated with these weak El Nifio events can also set up more

for. snowier. than normal winter seasons during weak ENSO events, especially a
Lake Michigan.

Note: The figures above display the percentiles of each distribution. So, for
example, the 25 percentile (shown as a blue diamond) means that 25%
(75%) of the years had less snow (more snow) than the indicated value.




Other factors to consider




The Arctic and North Atlantic Oscillations (Aiﬂ;%flAO)

O Consists of the positive and the negative phases shown in the
image below.

* Negative phase favors
more arctic outbreaks
with colder than normal
conditions and more
snowfall across the “w afn"."'ﬁ;am
ea st e m h al f of th e - Pressures, and Tem'peratures +
country.

e Positive phase favors
warmer and drier

conditions across the K
eastern half of the | A0 and NAO

A0 and NAO 3 y
country. Positive Warm Phases, Negative Colli RS




The Arctic and North Atlantic Oscillations (A’(%;glflAO)

X

OCould prove to be the difference between a miﬁzg%
or colder winter.

Somewhat unpredictable beyond a few weeks,
though new research within the past few yec:rrs»%S
promising In terms of predictability of the i
predominant seasonal scale AO/NAO pattern.

il



Rapid October buildup of Snow cover across.Edrasia

* Some research suggests that there is a strong correlation between rapid snow ¢:1dvc:ncemeﬁ(c:};64
overall extent across Siberia and Eurasia during October and winter temperatures over the Eastern %
CONLUS.

e The research suggests this can favor a predominantly —AO during the following winter season.

» October snow built up very rapidly across Siberia, which could drive a —AO this winter. Srow
cover advance and snow cover extent across Eurasia in October 2014 was the 2@
highest in the satellite era after 1976-77.

Daily Snow - October 19, 2014 (Day 292) Daily Departure - October 19, 2014 (Day 292)
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Winters With High Eurasian Show Co <
Advance and Extent %
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e Higher upper level atmospheric pressure over the polar region during the
—AO/NAO displaces the upper: level jet stream farther: south over.the courithy.
* Favors colder than average conditions, especially acros?%ﬁélﬁof the M
eastern half of the CONUS. %@@g




Pacific Decadal Oscillation %
© PDO is the Pacific Decadal Oscillation
O A pattern of SST anomailies in the central and northern Pacific %
O Has a positive (warm) and negative (cool) phase

O Tends to have an impact on the upper level pattern across North Americain,the:
winter

O Usually has a pattern of predominant phases that lasts 20-30 years but does have
year to year variability

+PDO SST Anomalies -PDO SST Anomalies




Pacific Decadal Oscillation
© The PDO has been predominantly negative since the late 1990s

O However, it has shifted to positive in 2014 %
O October value was +1.28

O Since the 1970s, 8 winters have had an average PDO value of +1 or greater.
O 1976-77, 1983-84, 1984-85, 1985-86, 1986-87, 1997-98, 2002-03

O The +PDO also tends to support a buckled jet stream and colder winter
season conditions across the eastern and portions of the southern CONUS.

Upper Level Pattern Temperature Anomalies
PDO >= 1 in Dec - Feb PDO >= 1 in Dec - Feb
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Well Above Normal Water Temps in
northeast Pacific/Gulf of Alaska (+PDO)
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It’s Been a Very Cold November

Winter Departures From Normal

Following Coldest Novembers on Record

For Chicago: 1871-Present

s
N

10 of 15 were colder than %
average in the winter season: 67%

Only 3 of the 15 were more than
3 degrees above average.

December had more variability

following cold Novembers

(8 of 15 colder than average) ;i% --

but only 4 were significantly &
S

warmer than average (+3 orh ﬂ"” er)

11 of 15 Januarys colder than average
& 10 of 15 Februarys colder thangverage

Only 2 (1873-74 and 1991-92) had

3 consecutive warmer. than avg months.



CPC Winter Outlook
> "-i ;

 Equal Chances for Above or. Below Normal Temps

» Enhanced Chances for Below Normal Precibit@%n
o
A
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Summary %
Based on what we know now:

* El Nifio very likely, but consensus is still for a weak episode. %
» Weak events can result in colder winters over the eastern CONUS, with average to slightly

above average snowfall locally.
» Strong El Nifio events tend to produce warm and much below normal snowfall winte¥s-
Things to watch/keep in mind:
* Arctic Oscillation (AO) and North Atlantic Oscillation (NAO).

=> Snowfall built up very rapidly across Eurasia in October (research has shown a

correlation for cold eastern CONUS winters —AO). This could mean a —AO/NAO this|
winter, also supporting cold in the east.

* The pool of warm SST’s throughout the North Pacific (+PDO).
=> Currently in positive phase. Moderately to strongly positive PDO winters have shown a
tendency for colder conditions in the eastern half of the U.S. due to the tendency for more
Northeast Pacific/western North America ridging and hence an increasingly buckledyet
stream pattern over eastern North America.

* It's been a very cold November. 10 of the top 15 coldest Novembers in Chicago went.on t
be colder; than average during December: = February.



Conclusion %

NWS Chicago Outlook for Winter 2014-15 S
Northern/Central I and Northwest Indiana

Overall, there are several signs pointing to an increased ;}Qg
potential for a colder than average winter. However, this

does not mean it will be cold all winter, nor does this mean

it will be as cold and snowy as last winter. It simply means ;%f
that the average 3 month winter season could end up on

the colder side of average.

 Temperatures: Near average to below average

* Precipitation: Below average

o Snowfall: Near to possibly slightly above average,
especially near Lake Michigan, otherwise near: or. below

average snowfall. %%%



Short Term Outlook

December is likely to start out milder than average %

» First 1to 2 weeks could average above normal with day to day variability expected before
possible change to primarily colder conditions by mid-late month

e Could also be a fairly active period

8-14 day Temperature outlook
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http://www.cpc.ncep.noaa.gov/products/predictions/814day/index.php

Thanks for Reading!’ %

Have any questions?
Ask us on Facebook or Twitter

[I] Search: National Weather Service Chicago

~ @NWSChicago



